IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Examiner: SHEN W. C. W. 



Date Filed: October 17, 2003 



Group: 1632 
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I, John Guy, hereby declare: 
1 . I am over the age of 2 1 , and I am competent to make this Declaration based upon my 
personal knowledge. I understand that this Declaration will be used in the United States Patent 
and Trademark Office ("Patent Office") in connection with the above-identified patent 
application. I understand that this Declaration is being submitted in order to show that the 
invention claimed in the above-identified application was conceived in the United States before 
the following publications: Guy, Gene therapy for nuclear complementation of the Gl 1778 A 
LHON mitochondrial DNA mutation, Neurology, (April 24, 2001) Vol. 56, No. 8 Supplement 3, 
pp. A14. print. Meeting Info.: 53rd Annual Meeting of the American Academy of Neurology. 
Philadelphia, PA, USA. May 05-1 1,2001. American Academy of Neurology. CODEN: 
NEURAL ISSN: 0028-3878); Guy et al., Ann Neurol 52(5): 534-42,2002, published online 
October 1 1 2002; Guy et al., Gene therapy with the ND4 subunit gene recoded in the universal 
genetic code reverses a mitochondrial deficiency causing Leber Hereditary Optic Neuropathy 



DECLARATION UNDER 37 C.F.R. §1.131 
OF JOHN GUY 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 
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In re Application of: GUY, J. 
Confirmation No: 9515 
Application No. : 1 0/687,677 

(LHON), Neurology, (April 9, 2002) Vol. 58, No. 7 Supplement 3, pp. A508. print. Meeting 
Info.: 54th Annual Meeting of the American Academy of Neurology. Denver, Colorado, USA. 
April 13-20, 2002. CODEN: NEURAL ISSN: 0028-3878. 

2. I am the inventor who conceived and diligently pursued the above-referenced invention 
in the United States prior to the earliest publication dates of: Guy, Gene therapy for nuclear 
complementation of the Gl 1778 A LHON mitochondrial DNA mutation, Neurology, (April 24, 
2001) Vol. 56, No. 8 Supplement 3, pp. A14. print. Meeting Info.: 53rd Annual Meeting of the 
American Academy of Neurology. Philadelphia, PA, USA. May 05-1 1,2001. American 
Academy of Neurology. CODEN: NEURAL ISSN: 0028-3878); Guy et al., Ann Neurol 52(5): 
534-42,2002, published online October 11 2002; Guy et al., Gene therapy with the ND4 subunit 
gene recoded in the universal genetic code reverses a mitochondrial deficiency causing Leber 
Hereditary Optic Neuropathy (LHON), Neurology, (April 9, 2002) Vol. 58, No. 7 Supplement 3, 
pp. A508. print. Meeting Info.: 54th Annual Meeting of the American Academy of Neurology. 
Denver, Colorado, USA. April 13-20, 2002. CODEN: NEURAL ISSN: 0028-3878. 

3. Attached as Exhibit A are copies of my laboratory notebooks date March 13, 2001 
showing: (l)The completion of packaging of the nuclear encoded ND4 subunit with appended 
FLAG epitope into the viral vector after more than 1 year of work in constructing this 
approximately 1500 bases from overlapping 80 mer oligonucleotides. (2).Demonstration of 
ND4Flag expression by western immunobloting of homogenates from infected cells. (3) 
.Immunofluorescent microscopy of mitochondrial localization of ND4FLAG fusion protein using 
MitoTracker Red in transfected cell culture. 
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4. These documents demonstrate that I originally conceived and worked diligently since Feb 
2000 to generate the nuclear encoded ND4 data of this patent application. 

5. Attached as Exhibit A is a copy of the experiments conducted before the publication date 
of Guy, Gene therapy for nuclear complementation of the Gl 1778 A LHON mitochondrial DNA 
mutation, Neurology, (April 24, 2001) Vol. 56, No. 8 Supplement 3, pp. A14. print. Meeting 
Info.: 53rd Annual Meeting of the American Academy of Neurology. Philadelphia, PA, USA. 
May 05-1 1,2001. American Academy of Neurology. CODEN: NEURAL ISSN: 0028-3878); 
Guy et al., Ann Neurol 52(5): 534-42,2002, published online October 1 1 2002; Guy et al., Gene 
therapy with the ND4 subunit gene recoded in the universal genetic code reverses a 
mitochondrial deficiency causing Leber Hereditary Optic Neuropathy (LHON), Neurology, 
(April 9, 2002) Vol. 58, No. 7 Supplement 3, pp. A508. print. Meeting Info.: 54th Annual 
Meeting of the American Academy of Neurology. Denver, Colorado, USA. April 13-20, 2002. 
CODEN: NEURAL ISSN: 0028-3878. 

6. As indicated, the purpose of the experiments were (1) Construction and packaging of the 
nuclear encoded ND4 subunit with appended FLAG epitope into the viral vector. 
(2).Demonstration of ND4Flag expression by western immunobloting of homogenates from 
infected cells. (3) immunofluorescent microscopy of mitochondrial localization of ND4FLAG 
fusion protein using MitoTracker Red in transfected cell culture. (4) Rescue of the defective 
respiration of cybrid cells containing mutated ND4 mitochondrial DNA. These experiments 
describe the claimed invention with sufficient specificity to enable a person having ordinary skill 
in the art to practice the claimed invention. 
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7. AttartodasExhfoltBkacopyoftofiling™^^ 

which indicates tot I was diligent in applying to a parent application once I had reduoed the 
invention to practice. The provisional application was filed on October 18, 2002 by the 
University of Florida and was awarded serial number 60/419,435. 

8. In tight of the above, I submit tot reasonable diligence was exercised from the initial 
conception of the invention with continued efforts to diligently pmctice the invention as 

conceived of to invention aronnd 1997. I diligently proceeded towards reducing to invention 
* practice during to period from March 2000 toongh to filing of US Provisional Patent 
Applied 60/271,073, filed February 23, 2001; US Provisional Patent Application 
60/275,288, tiled March 12, 2001; and, U.S. Parent ApplicationNo. 10/164,363 onlune 6, 2002. 

9. 1 further stare tot all statements mad. herein are true and that all statements made <m 

United States Code, and tot such willf.1 false statements may jeopartoe to validity of to 
application or any patent issued thereon. 
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Fig 1. Illustration and intmunoblotting of the P1ND4FLAG comma in UF-1L Diagram showing At nvcliar-ene&dtd ND4 in 
AAV vector VMl (up). Cellular infection with this construct should result in the synthesis of a 52tD polypeptide, the molecular 
weight of the ND4Plag. (bottom) Western blot of ND4Flag-transfected GU778A cybrids (lanes 1-4) thorn a 52kD band comis- 
ttnt with expression of the NP4Plag fusion polypeptide (lanet 2, 3), whereat the control (untransfected celts; lanes 5-8) shorn no 
staining with the anti-FlAG antibody. Stained gel shows corresponding protein loading with successive I log unit dilutions (bottom 
half). Overbading of lam 1 by cellular protein is modify apparent by the absence of any discrete pattern of protein bands in tbt 
Stained gel. This is m contrast with law 2 in which discrete bands art ben teen and the intensity of anti-Flag immwtostaining was 
i CMV = cytomegalovirus; TR = terminal repeat! CM = chicken B octin. 

media containing galactose as ibe main carbon source 
for ^yeolysis. This media forces the cells to rely pre- 
dominantly on oxidative phosphorylation to produce 
ATP. 27 Cells harboring complex I mutations have a se- 
vere growth defect compared with wild-type cells in 
such medium. 26 We found that cybrid ceil survival af- 
ter 3 days in the glucose-deficienr galactose media was 
threefold greater for the alloiopically transfected 
PlND4Flag cybrids than were the cybrids transfected 
with the mock AAV (/> < 0.001; Fig 3A). Apparendy. 
in the mutated cybrids this selection enriched for cells 
that expressed higher levels of PlND4Flag, suggesting 
these cells likely had improved oxidative phosphoryla- 



cytoplasmk GFP in the same cell. Cells mock- trans- 
fected with AAV vector UF-U driving GFP expression 
in the place of the PlND4FUg gene exhibited diffuse 
cytoplasmic staining of GFP only (see Fig 2H). Last, 
when ND4 with the Aldh MTS was linked to GFP, 
rather than to FLAG, the ND4GFP fosion did have a 
punctate staining pattern mimicking import into mito- 
chondria (see Fig 21), but relatively poor colocaliiarion 
of GFP with MitoTracker Red (sec Fig 21) suggested 
this fosion protein was not imported. 

Allotopic ND4 Improves Cybrid Cell Survival 
Although PlND4Flag was expressed and imported into 
mitochondria, would allotopic complementation with 
this protein improve the defective oxidative phosphor- 
ylation of LHON? To answer this question, homoplas- 
mic cybrid cells harboring mutant mtONA (ie, 100% 
Gl 1778A derived from a patient with LHON inserted 
into a neutral nuclear background) were transfected 
with rAAV containing the PlND4Flag Or mock- 
transfected with the same AAV plasmid lacking the al- 
lotopic insert and expressing GFP (UF-11). Immedi- 
ately after the transfeaion, cells were grown in glucose- 
rich media for 3 days and then placed in glucose-free 



Oxidative Phosphorylation Deficiency Rescued by 
Allotopic ND4 

Consistent with the finding that spectrophomrnetrk as- 
says of complex I activity do not discriminate between 
wild-type cells and G11778A mutant cybrids, 9 " 11,28,19 
transfeaion with PlND4Fkg did not increase complex 
I activity (see Fig 3B). These results are in accord with 
published observations that the impact of the Gl 1778 A 
LHON mutation on complex I-Spedfic activity in cell 
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ORIGINAL ARTICLES 



Rescue of a Mitochondrial Deficiency 
Causing Leber Hereditary Optic Neuropathy 

John Guy, MD, U Xiaoping Qj, MD.' Francesco Paiiom, MD, PhD,* Erie A. Schon, PhD, s 
Giovanni Manfredi, MD, 4 Valeria Carelli, MD, PhD, 4 Andrea MarrimrwL MD, PhD* 
William W. Hauswirth, PhD, 1 ' 7 and Alfred S. Lewio, PhD 7 



A G to A trunnion «c nucleotide 1177ft in the ND4 *tuWt gate of complex I wsu eh* Erst point mutation in the 
initochondrial genome linked to a hum** di*ea*«. It cause* Leber Hereditary Optic Neuropathy, a disorder with and*- 
rivt p&wphoryUlion deficiency, To overcome tab defect, we made a iywhetic ND4 rah** compatible with the *W- 
versal" genetic code and imported it into rrutochondria by adding a mitochondrial targeting sequence. For detection we 
added a FLAG tag. This gene was interred in an adeno-assodatad viral vector. The ND4FLAG protein was imported into 
the mitochondria of cybtldi harboring the GU77AA notation, where it increased their survival rate threefold, under 
restrictive condition* thai forced the cell* to rely predominantly on oxidative phoepboryktion to produce ATP. Since 
anays of complex I activity were normal in G11778A cybrid* we focused on change* in ATP synthetie using complex I 
substrates. The GU778A cybridi showed a 60% reduction in the rate of ATP synthesis. Relative to moekrtranifocted 
G11778A cybridi, complemented G11778A cybridi abnwed a threefold increase in ATP syntheaU, to a level indlltm. 
gwshable from that la cyhrid* containing normal mitochondrial UNA. Restoration of respiration by aUotopk expression 
open* the door for gene therapy of Leber Heiedituy Optic Neuropathy, 

Am Neurol 2002;52:534-542 



A G to A transition at nucleotide 11778 in mitochon- 
drial DNA (miDNA) in the gene specifying the ND4 
subunit of complex I results in an arginine to histidine 
substitution at amino add 340. It was the first 
mtDNA point mutation linked to a maternally inher- 
ited human disease, Leber hereditary optic neuropathy 
(LHON), a disorder binding patients during the sec- 
ond and third decades of life. Since this discovery 14 
years ago. 1 more than 30 other pathogenic point mu- 
tations in human polypepade-coding mtDNA genes 
have been described. Although mtDNA encodes 13 of 
the proteins needed for oxidative phosphorylation, the 
remainder are nuclear-encoded proteins that are syn- 
thesized on cytoplasmic ribosomes and ate imported 
into the mimchondria, usually directed by an 
N-tctminal mitochondrial targeting preseoucnce. a 
Thus, mutations in either mtDNA or nuclear DNA 
may impair mitochondrial function, resulting in hu- 
man disease. 3 

Of all mitochondrial diseases, LHON is the most com- 
mon.' 1 Three mtDNA mutations (G346QA. G11778A, 
and T14484C) account for 95% of LHON cases, with 



the G11778A mutation being the most common, ac- 
counting for 50% of LHON cases. 4 ' 1 Each LHON 
mutation affects a different subunit of the nicotin- 
amide adenine dinucJeoride-ubiquinone oxidoreductase 
(complex I) in the oxidative phosphorylation pathway, 
where electrons first enter the electron transport 
chain* This large enzyme consists of seven subuniis 
(ND1, 2, 3, 4, 4L, 5, and 6) encoded by mtDNA 
whereas the remaining 35 subuniis are nuclear encod- 
ed. 7 Mitochondrial oxidative phosphorylation defi- 
ciency due to mutations in complex I subunit genes is 
believed to play a pivotal role in development of 
LHON, although the precise pathophysiological events 
precipitating acute visual failure and cellular injury re- 
main elusive. Each LHON mutation alters nuDNA- 
encoded intrinsic complex I membrane proteins, but 
surprisingly the standard spectrophotometric assays of 
complex I activity in LHON cells containing the 
G11778A mutation in the ND4 subunit gene are re- 
duced slighdy Only the G3460A mutation in the 
ND1 subunit gene reduces complex 1 activity mart 
only However, clear evidence of complex 1 defi- 
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Stanley A. Kim, Ph.D., Esq. 
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*OC0000000091 77876* 



West Palm Beach, FL 33402-3188 



Date Mailed: 12/02/2002 



Receipt is acknowledged of this provisional Patent Application. It will not be examined for patentability and will 
become abandoned not later than twelve months after its filing date. Be sure to provide the U.S. APPLICATION 
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this 
application. Fees transmitted by check or draft are subject to collection. Please verify the accuracy of the data 
presented on this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial 
Patent Examination's Filing Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of 
this Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this 
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the 
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating 
the requested corrections (if appropriate). 



Applicant(s) 

John Guy, Gainesville, FL; 



If Required, Foreign Filing License Granted: 11/29/2002 

Projected Publication Date: None, application is not eligible for pre-grant publication 
Non-Publication Request: No 



Early Publication Request: No 
** SMALL ENTITY ** 



Title 



Reducing cellular dysfunction caused by mitochondrial gene mutations 



LICENSE FOR FOREIGN FILING UNDER 
Title 35, United States Code, Section 184 
Title 37, Code of Federal Regulations, 5.11 & 5.15 
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The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.1 5(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted 
under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it is revoked. This license is automatically transferred to any related applications® filed under 37 CFR 
1 .53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Office of 
Export Administration, Department of Commerce (15 CFR 370.10 0)); the Office of Foreign Assets Control, 
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILiNG 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months 
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy 
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 



